Modification of magnetite nanoparticle with m-aminophenol would results in the formation of a new nanocomposites, poly m-aminophenol magnetite (Pmap/Fe 3 O 4 ) nanocomposites, synthesized by in-situ oxidative polymerization of meta-aminophenol using aqueous HCl and ammonium persulphate used as an oxidizing agent. 
Introduction
Nanocomposites are very promising alternative that can be easily adapted to the requirements of materials with special chemical, electrical, and magnetic properties [1] [2] [3] . Research in the field of polymers mainly focused on the modification of existing polymers, so that their visibility and industrial applications could be further improved. One of the successful approaches has been made by preparing the composite polymer network containing different metal oxide nanoparticles such as Fe 3 O 4 , ZnO, NiO, MnO 2 , TiO 2 , and fly ash composites [4] [5] [6] . Important developments have been reported in drug targeting delivery systems, in which particles of metal oxides are embedded in biocompatible and biodegradable polymeric matrices that build up in a new class of materials for various medical applications [7] [8] [9] . Magnetite (Fe 3 O 4) based polymer nanocomposites have made considerable attention in the field of polymer chemistry and physics because of their various applications such as magnetic recording media, photonic crystallites, sensors, and actuators etc. It has been commonly recognized that the dispersion of nanoparticles into a polymer matrix depends on the size, shape, and polarity of nanofillers [10] . Magnetite is categorically the most commonly used material for biomedical applications due to its low toxicity, relative ease of synthesis, and high saturation magnetization [11] . The derivatives of PANI such as poly(otoluidine), poly(o-anisidine), poly(anilineco-o-nitroaniline) and poly(m-aminophenol) have attracted scientific interest as their conducting properties and solubility are superior over PANI [12] . Like polyaniline; polyaminophenols are interesting materials and have two groups -NH 2 and -OH both are oxidizing groups and as a result, they can show electrochemical behavior resembling anilines and phenols.
In this work, we proposed a new approach to modify or synthesize the Pmap/Fe 3 O 4 nanocomposites, by simple in-situ method. In-situ polymerization was focused on the electrochemical interaction between metal oxide ions and polymers followed by oxidation reduction reactions to obtain homogeneous material, and retain its; control of the nanoscale structure, size and shape of nanocomposites [13] [14] [15] . Poly m-aminophenol (Pmap) synthesized from acidic medium is insoluble in water and most of the organic solvents even after dedoping. Based on spectral evidences, a ladder type structure was accepted. In polymerization of aminophenol, the relative position of amino and hydroxyl groups are more important, the amino groups on the surface of magnetite nanocomposites could be easily activated by different electrostatic interaction with various ligands suitable for biological applications [16] . 
Experimental Materials

Synthesis of Poly m-aminophenol (Pmap)
Pmap was synthesized by taking 0.5M HCl by keeping map: APS (mol/mol) ratio 1.0/1.5 at room temperature (30 0 C). About 1.635g of m-aminophenol (map) was dissolved in 100 ml of 0.5M HCl. The oxidant Ammonium Persulphate (APS) 5.13 g was dissolved separately in minimum volume of water (25 ml) at room temperature. This APS water solution was added drop wise from a dropping funnel with 45 min and the reaction mixture was stirred constantly for 10-12 hour at room temperature. The solid polymer precipitate was filtered and it was washed with 0.2 M HCl with 2-3 times to remove the unreacted monomers and oligomers. Then the precipitate is washed several times with distilled water until the filtrate become colorless from light brown. Finally the brown colored polymer is dried at 65-70 0 C in an oven for about 5 hours [18] . 
Synthesis of Poly M-Aminophenol
Characterizations
Characterizations were done by JASCO FT-IR 5300 spectrometer using KBr pellet method, at room temperature the absorption bands were recorded in the region 500-4000 cm -1
. The average crystalline size was determined from the Debye-Scherrer equation, using XRD analysis. SEM images were performed using the JEOL Model JSM-6390LV scanning electron microscope. TGA was performed on Perkin Elmer Pyris Diamond 6 Thermo gravimetric analyzer and conducted at a heating rate of 10 0 C per minute. Magnetic properties of the samples M Vs H @ Room Temperature were measured using a Lakeshore, USA, Model 7407 vibrating sample magnetometer.
Result and Discussion
Pmap/Fe 3 O 4 nanocomposites were synthesized in acidic medium, the monomer map was stirred with oxidant, half the time was used as compared to the polymerization of pure Pmap; owing to the formation of multilayer of polymer Pmap on the surface of Fe 3 O 4 nanoparticles and lost its magnetic property. The proposed polymerization mechanism was shown in scheme1. In 0.5 M HCl concentration only -NH 2 groups were protonated to -NH 3+ groups which contains sufficient number of molecule to protonate all the -NH centers of the synthesized polymer and so -NH 2 groups of all the monomers was protonated in the medium. The two groups -OH and -NH 3+ have comparable oxidation potential in lower HCl concentration causes oxidization of both the groups [19] and the ladder polymer was obtained in dilute acid medium. The m-aminophenol is adsorbed on the surface of 
FTIR Analysis
In Figure 1 , the FTIR spectra of pure Pmap, a broad peak appears in the region 3600-3300 cm −1 correspond to -NH stretching vibration modes. A peak at 2930 cm −1 is assigned to C-H aromatic stretching in phenyl ring. The peaks at 1625 cm −1 and 1505 cm −1 are assigned to the C-N stretching of the quinoid rings and the C=C stretching of the benzenoid rings, respectively. The peak at 1336 cm −1 was assigned to the C-N stretching vibrations of the second aromatic amine in the polymer [20] . The peak at 1121 cm −1 was ascribed to the stretching of the C-O bond and all peaks supports the formation of Pmap from m-aminophenol [18] . In Fe 3 O 4 nanoparticles the broad peak in the region 3600-3100 cm -1 was attributed to the stretching vibrations of -OH, (water molecules) absorbed by the nanoparticles and a peak at 592 cm -1 indicated the Fe-O bond vibration of Fe 3 O 4 nanoparticles. For Pmap/Fe 3 O 4 nanocomposites, the peaks in between 3500-3300 cm −1 correspond to -NH stretching and other absorption bands are identical to that of pure Pmap. In addition to these bands a band at 589 cm − 1 was characteristic of Fe-O bond. All these resulting strong interfacial electrostatic interaction between the nanoparticle and the polymer chain. Figure 3 the SEM images, Fe 3 O 4 nanoparticles were well dispersed with spherical surface and are observed to be relatively loosely packed. The surface morphology of Pmap, looked like overlapped spherical structures like bunch of grapes [23] . In Pmap/Fe 3 O 4 nanocomposites, the particles are aggregated, nearlyspherical morphology and distributed non-uniformly resulting in the encapsulation of magnetite nanoparticles by Pmap. Figure 4 UV-VIS spectra of Pmap/Fe 3 O 4 nanocomposites, absorption maximum at ~311 nm might be due to π-π* transitions of conjugated C=C in the aromatic rings [24] . After polymerization the structure would be ladder type, the C=O groups were absent thus only π-π* transition was seen. The disappearance of n-π* transition reveals the absence of keto group and a ring structure in the nanocomposites at its synthesis in lower HCl concentrations [25] . Figure 6 the magnetic properties of the nanoparticles and the nanocomposites were studied by using a vibrating sample magnetometer (VSM) as a function of applied magnetic field at room temperature (300K coercivity; the lack of hysteresis loops and coercivity features of superparamagnetic particles with single-domain [26] . The magnetic responsiveness of Pmap/Fe 3 O 4 nanocomposites was still strong enough to be efficiently separated from a solution using strong magnets [27] (Table 2 ). 
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Conclusions
The Pmap/Fe 3 O 4 nanocomposites were successfully prepared by simple in situ oxidative chemical polymerization methods. The polymer was adsorbed on the surface of Fe 3 O 4 via hydrogen bonding and electrostatic interaction between the amino and hydroxy groups of m-aminophenol and Fe-O. The characteristic Fe-O band in the FTIR spectra directly gives the metal co-ordination in the nanocomposites. UV studies revealed the formation of conjugated double bonds in the rings and intermolecular interaction between Fe 3 O 4 nanoparticles and Pmap polymer. The morphological observations indicated that the nanoparticles were uniformly distributed within the macromolecular chain are spherical in shape. From XRD analysis the nanocomposites were crystalline in nature and size increase was observed as compared with Fe 3 O 4 nanoparticles while Pmap was amorphous in nature. Rise in thermal stability was observed for the nanocomposites at 590 0 C as compared to Pmap might be due to the interaction between Pmap and Fe 3 O 4 nanoparticles. VSM gives superparamagnetic nature and lowering of saturation magnetization value which indicated the overlay of polymer on nanoparticles. The prepared nanocomposites were able to use in different applications due to its higher thermal and magnetic properties.
